Conserved charge of glomerular and mesangial cell proteoglycans: possible role of amino acid-derived sulphate.
Sulphation of proteoglycans was studied in isolated glomeruli and cultured rat mesangial cells. Both preparations produced heparan, dermatan, and chondroitin sulphates, recoverable both from the tissue layers and the conditioned media. The proportion of heparan sulphate made by mesangial cells was independent of the age of the culture, but declined in later passage. These preparations differed from several other nontransformed cell types studied to date in that the degree of proteoglycan sulphation was independent of the concentration of inorganic sulphate provided. Even when no exogenous sulphate was added, sulphation-dependent charge density of newly synthesized proteoglycans was conserved. Both isolated glomeruli and cultured mesangial cells produced proteoglycans with 35S-labelled sulphate esters when [35S]methionine was provided as the sole source of labelled sulphate. Conversion of methionine to cysteine and subsequent oxidation of organic sulphate via the sulphinyl pyruvate pathway is the only mechanism known in eukaryotic cells that can account for this observation. We conclude that facile oxidation of sulphur-containing amino acids can contribute to sulphation of glomerular proteoglycans and may serve to sustain the charge density of these multifunctional molecules when the supply of inorganic sulphate is otherwise compromised.